Adeno-associated virus terminal repeat (TR) mutant generates self-complementary vectors to overcome the rate-limiting step to transduction in vivo.
An important limitation of recombinant adeno-associated virus (rAAV) vector efficiency is the requirement of hostcell-mediated synthesis of double-stranded DNA from the single-stranded genome. We have bypassed this step in a specialized self-complementary rAAV (scAAV) vector, by utilizing the tendency of AAV to package DNA dimers when the replicating genome is half the length of the wild type (wt). To produce these vectors efficiently, we have deleted the terminal resolution site (trs) from one rAAV TR, preventing the initiation of replication at the mutated end. These constructs generate single-stranded, inverted repeat genomes, with a wt TR at each end, and a mutated TR in the middle. After uncoating, the viral DNA folds through intramolecular base pairing within the mutant TR, which then proceeds through the genome to form a double-stranded molecule. We have used the scAAV to investigate barriers to rAAV transduction in the mouse liver, muscle and brain. In each tissue, scAAV was characterized by faster onset of gene expression and higher transduction efficiency. This study confirms earlier predictions that complementary-strand DNA synthesis is the primary barrier to rAAV-2 transduction. The scAAV is unaffected by this barrier, and provides an extremely efficient vector for gene transfer into many types of cells in vivo.